Background: A major issue in adherence to medical treatment in nausea and vomiting of pregnancy (NVP) is mothers' fear of perceived teratogenic damage. The objective of this study was to identify predictors of adherence to medication treatment in NVP.
Introduction
Nausea and vomiting of pregnancy (NVP) is the most common medical condition during gestation with 50-90% of pregnant women being affected. Despite the suffering experienced by women and the extent of the symptoms, this condition receives little attention by the medical community [1] . Beyond the impairment of quality of life and poor physical and mental functioning, NVP bears considerable economic burden [2] .
Methods

Study Design
The follow up telephone interview was conducted mostly within 5 months after the birth of the child. During the interview, a structured questionnaire was used to fill in details of the woman's degree of adherence to the medicinal recommendations given to her. The response was recorded dichotomously as "yes", or "no" (Table 3 ). Participants were defined as "lost to follow up" after having made five unanswered telephone calls at different times during the day.
The study was approved by the institutional ethics committee of Assaf Harofeh Medical Center (0246-15-ASF).
Study Population
The study population included pregnant women with NVP who called the NVP support helpline, located in the Clinical Pharmacology Unit at Assaf Harofeh Medical Center, from March 2014 to September 2015.
Exclusion criteria were refusal to participate in the study, women with NVP who had twins, or partial response to follow-up questionnaire.
Variables
The dependent variable was the rate of adherence to the original treatment recommendations given to the woman during the counseling session in Motherisk. Adherence was defined as following the advice given by the pharmacist. The independent variables included maternal age, gestational age at referral, mother's background diseases, level of education (under 12 years of schooling, academic degree), occupation (unemployed, student, employed, self-employed), number of days of absence from work due to NVP, gastrointestinal disorders (heartburn, reflux, abdominal pain, indigestion, infection with Helicobacter pylori, bloating, constipation, excessive saliva), smoking and alcohol use during pregnancy, number of pregnancies and child's age at follow-up. The severity of NVP symptoms at the time of counseling was quantified by the validated PUQE (pregnancy-unique quantification of emesis) score ranging from 3 (no symptoms) to 15 (the most severe symptoms) [9] .
Statistical Analysis
Categorical variables were described using frequency and percentage. Sequential variables were examined for normal distribution using a histogram and the Kolmogorov-Smirnov test. Sequential variables that were normally distributed were described using mean and standard deviation and non-normally distributed variables were described using median and quarterly interval.
A univariate analysis of sequential predictors of medicinal adherence was conducted using t-test or the Mann Whitney test when appropriate. An analysis of categorical variables was conducted using a chi-squared test or Fisher's exact test. Multivariable analysis was conducted using logistic regression. Variables were included in the logistic regression if they had significance of P<0.1 in the univariate analysis, and also variables that were defined as clinically important. The logistic regression consisted of 3 block stages. The first block included: mother's age, gestational week in which the woman contacted the NVP helpline and the severity of nausea during pregnancy as measured by the PUQE score. The second and third blocks were performed using the Backward (Wald) method, where the condition for expenditure was P <0.1. The second block included variables related to the characteristics of the mother. The third block included medicinal treatment. The quality of adjustment of the logistic regression model was examined using the Hosmer-Lemeshow test. All tests were two-sided. The statistical analysis was performed by using SPSS statistics software, version 24.
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Results
A telephone consultation was performed in 288 women who contacted the NVP helpline. Of these, 51 women did not respond to the telephone call, and 44 answered but refused to participate in the study, hence 193 women participated. In addition, 6 women agreed to participate in the study, but were excluded from analysis due to partial or unclear documentation of the details of the referral and due to a case of the birth of twins. Of 193 women, 187 women were included in the final study group. The 187 women who participated in the study were not different in any characteristic when compared to women who did not participate in the study.
The mean age of the women was 31.9 ± 5.7. The median gestational age at the women's referral date was 8 weeks (IQR 7-10). The most common background diseases were migraines (15.5%) and psychiatric disorders (15.0%), most of whom suffered from anxiety disorders and depression. In addition, most of the women had higher education, and only 21.5% had 12 years of schooling or less. Most of the women were employed. Due to NVP women reported at the time of referral a median number of 2 days of absence from work. 92.1% of the women reported that, apart from nausea and vomiting, they also suffered from other gastrointestinal symptoms. Overall, low rates of smoking (2.1% of women) were reported, and there were no cases of alcohol use. The median number of pregnancies of the study population was 2, and the median age of the children at the time of the follow-up was 4 months ( Table 1) .
Background Characteristics
Variable
Study group (n=187)
Maternal age at first contact, mean ± SD, y 31.9 ± 5.7
Gestational age at first contact, median(IQR), wk 8.0 ( Table 3 summarizes recommendations given by the NVP helpline, the rates of adherence to recommendations and the rates of exposure to treatments recommended by the NVP helpline prior to referral. With regard to prescription medications, a quarter of women (28.9%) were treated with metoclopramide prior to referral to the NVP helpline. Furthermore, most of the women (70.1%) who contacted the NVP helpline received a recommendation to take the doxylamine/pyridoxine combination. In addition, more than half of the women who received a recommendation for metoclopramide, doxylamine/pyridoxine or omeprazole adhered to the treatment (55.2%, 51.9%, and 63.2%, respectively). In terms of adherence to over-the-counter medications, high adherence was observed to recommendations to doxylamine or antacids (87.5% and 70.0%, respectively). Most of the women (97.9%) received dietary recommendations and 81.2% adhered to thesm recommendations. 55.1% of the women who contacted the NVP helpline received recommendations for lifestyle modifications such as rest, and 84.6% of the women adhered to them.
SD-Standard deviation IQR-Interquartile Range
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Among the 187 participants the rate of adherence to any recommendation was 96.8%. The adherence rate for any recommendation that included medications was 65.1% of 172. Table 4 presents the 172 pregnant women who received a medicinal recommendation. Among those who adhered, there was a higher number of days of absence from work, higher rate of medicinal treatment in relation to pregnancy (support for pregnancy, treatment of hypercoagulability or prevention of pregnancy complications) before referral to the NVP helpline, more heartburn symptoms at the time of referral, and more referrals to emergency departments or hospitalization due to NVP before referral. There were also more referrals to community emergency medical center due to NVP after referral to the NVP helpline, taking diclectin/ doxylamine or ondansetron or medications to relieve heartburn symptoms before referral to NVP helpline, and receiving recommendation for treatment with diclectin/doxylamine or medications to relieve heartburn symptoms or electrolyte solutions at the time of referral. Also, those who adhered had a higher PUQE score indicating a higher severity of NVP, quality of sleep was poorer and the impairment of the quality of life was more significant. No difference was found between those who adhered and those who didn't in age of the women, the number of pregnancies and the frequency of vomiting during pregnancy.
Medication adherence p Value no Yes
Maternal age at first contact, mean ± SD, y 31. 
• PUQE score is the validated Pregnancy-Unique Quantification of Emesis score, ranged from 3 (no symptoms) to 15 (the most
severe symptoms) [9] . 
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SD-Standard deviation, IQR-Interquartile Range, p-Values in bold indicate statistical significance (p<0.05)
Discussion
Up to 90% of pregnant women suffer from NVP. In extreme cases, some women decide to undergo abortions to relief their severe symptoms. Early treatment can prevent complications due to worsening of symptoms. While numerous studies have shown that there are effective and safe medications to treat NVP symptoms, fears of congenital malformations lead many women to refrain from effective treatment.
The study included a cohort of 187 women with NVP, who contacted the NVP helpline. Our study focused on examination of the adherence to medicinal treatment, and understanding predictors of non-adherence. This issue is of great importance to ensure optimal treatment, and there are limited published data addressing it.
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We found that poor quality of sleep, taking diclectin or doxylamine before referral to the NVP helpline, receiving recommendation for treatment of heartburn symptoms during referral, receiving recommendation for treatment with diclectin or doxylamine during referral, taking medication in relation to pregnancy complications (support for pregnancy, treatment of hypercoagulability or prevention of pregnancy complications) before referral to NVP helpline, were all factors that predicted favorable medication adherence.
Adherence to medications is defined as the degree to which a patient takes prescribed drugs according to the instructions given to him/her by the medical staff [11] . Understanding factors affecting medicinal adherence is clinically important, as low adherence reduces effectiveness, leading to worsening of symptoms, prolonged hospitalization, need for more aggressive treatment, as well as greater costs to the health system. Among pregnant women, the issue of adherence requires even greater attention because pregnant women tend to overestimate the potential teratogenic risks, even for medications that have been shown to be safe for use in pregnancy. Indeed, the most common reason observed in our study for non-adherence with medication was the fear of harm to the fetus.
Similar to a previous study, women who contacted an NVP helpline in Canada, are typically in their 30s, educated, employed, married and in their second pregnancy [10] . The referral to the center took place in weeks when the severity of nausea and vomiting typically reaches its peak. Among the studied women there was a high incidence of medical conditions that affect the quality of life, such as anxiety and depression, which urged them to seek help and support from other sources.
Characteristics that impair daily functioning were found to be associated with higher adherence to treatment [12] .This explains that poor sleep quality is a factor that predicts adherence with medicinal treatment.
Higher adherence rates were observed more frequently in patients with acute and symptomatic medical conditions [12, 13] .This can explain the fact that women who were recommended for treatment with heartburn medication at the time of referral to NVP helpline adhered favorably to the medicinal recommendations given to them.
Pregnant women may be motivated to take their medications for the well-being of their babies, especially when there is awareness of the potential negative consequences for the fetus following the avoidance of important medications that ensure the continuation of a healthy pregnancy [14] .Indeed, this was reflected in adhering to medication in connection with pregnancy support, such as treatment of hypercoagulability or prevention of complications of pregnancy prior to the referral predicted adherence to medicinal treatment.
Diclectin is a delayed release tablet containing a combination of doxylamine and pyridoxine and constitute first line treatment in women suffering from NVP in Israel. Pregnant women taking diclectin typically experience improvement in NV P symptoms, as well as improved quality of life [15, 16] . In this cohort of women the referral to the NVP helpline was made during the peak weeks of nausea and vomiting, and they exhibited mostly moderate and severe symptoms, as measured by the validated PUQE score [17] . The patient's belief in the benefit of the recommended medicinal treatment is related to medication adherence [11] . Such belief may be the result of previous successful experience with diclectin or doxylamine before referring for counseling and support by the helpline.
Diclectin is the only medication registered by the Israeli Ministry of Health specifically for the treatment of NVP. This provides security for both the medical team and the pregnant patients regarding the proven efficacy and safety of the preparation. Doxylamine is also available as over the counter medication, making it easier for pregnant women to purchase it [1] .Hence, receiving a recommendation for treatment with diclectin or doxylamine during referral to the NVP helpline increases the likelihood of medication adherence.
Strengths and Limitations of the Study
The study was a prospective cohort in which most women who sought counseling were highly motivated to achieve relief from NVP symptoms. Therefore, there is certainty regarding the accuracy of the personal information provided in real time by the women. In addition, in light of the consultation and support call that is sometimes up to one hour long, the women had the patience and willingness to answer the comprehensive post-natal follow-up questionnaire. As a result, it is likely that the quality of information obtained through the questionnaires is high.
This study addresses aspects which have been dealt with only sparsely in previous research, such as the impact of counseling on women with NVP. Previous studies have shown that many women with NVP feel isolated and neglected as their symptoms are not taken seriously by health professionals [8] .
The information in this study was collected from pregnancies in which a referral to a counseling and support helpline was made due to moderate-to severe symptoms. Moreover, typical of other support services, the women tended to be of higher education levels than in the general population. This group may not be generalizable for women with less severe NVP; however, it does reflect those in greater need for support.
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Submit your manuscript at http://www.annexpublishers.com/paper-submission.php → Easy online submission process → Rapid peer review process → Open access: articles available free online → Online article availability soon after acceptance for Publication → Better discount on subsequent article submission → More accessibility of the articles to the readers/researchers within the field The information collected during the completion of the follow-up questionnaire was based on women's reports and may be subject to recall bias which may be affected by the interval between therapy and followup. However, the interviews were conducted at an early postnatal age, mostly within 5 months of birth. It is possible that women would under report lifestyle issues such as smoking and alcohol consumption, but these were not a focus in the present study.
In conclusion, understanding determinants of medicinal adherence in women with NVP may inform clinical practice in identifying patients who are at risk of low adherence, resulting in a suboptimal treatment response.
